IgA is the predominant immunoglobulin in plasma cells of the mucosa1 2 and in secretions3 4 of the gastrointestinal tract. Further, IgA antibodies against intraluminal organisms5-10 and their products11 12 have been demonstrated in intestinal secretions. These antibodies appear to be important in local protection against infection, functioning by mechanisms which include (l) reducing intraluminal and mucosal colonisation by microorganisms through agglutination and reduction in mucosal adherence, and (2) interfering with the action of microbial products such as toxins.7 13-17 It is now well-established that IgA is synthesised by plasma cells in the lamina propria, accumulated within crypt epithelial cells after addition of secretory component, and finally secreted into the intestinal lumen.1315 18 22 Little is known, however, about *This paper was presented in part at the meetings of the Federation of American Societies for Experimental Biology, Atlantic City, NJ, 1975 and Chicago, IL, 1977. tAddress for After preparation of loops, a biopsy for immunohistological study was obtained from each loop by removal of a short segment from the proximal end. Two millilitres of PBS were instilled into each loop at time designated -60 minutes, and the ends of the Silastic tubing were clamped. After 15 minutes, the fluid in each loop was collected by gentle flushing with air and 2 ml of PBS were again instilled into the loop. The collected fluid was weighed and frozen immediately at -20°C. PBS instillation and collection were repeated three additional times to provide a 60-minute baseline period. At zero time, 100 ,ug purified CT (Schwarz-Mann Division of Becton, Dickinson Inc., Orangeburg, New York) in 2 ml PBS were placed in one loop, designated the cholera loop, and 2 ml PBS alone were placed in the second loop, designated the PBS loop. After 15 minutes, cycles of instillation and flushing of 2 ml PBS every 15 minutes were resumed in both loops until 120 minutes. For the remainder of the experiment the 2 ml volumes of PBS were left in each loop for 30 minutes. The experiment was terminated at 300 minutes. The loops were measured and again biopsied.
Rate of net fluid production from each loop in each collection period was calculated in ,il of fluid, in excess of the 2 ml initially instilled, per hour per cm of loop (1 g of fluid was assumed to equal 1 ml). Cumulative net fluid production (,l/cm) at the end of each collection period was determined, as were the differences in production rate and in cumulative net fluid production between the two loops in each animal for each time period.
ASSAY FOR FLUID IGA CONTENT
The two-site immunoradiometric assay used monospecific goat anti-rabbit alpha chain absorbed to bromacetyl cellulose (BAC) and 1251-labelled goat anti-rabbit Fab. The assay was performed as described previously.29 Each specimen was thawed and then assayed in duplicate at two dilutions. Concentration of IgA in mg/ml in each specimen fluid was determined from a standard curve of purified trypsin-resistant sigA derived from rabbit colostrum.
Fluid IgA production (pg/h/cm) for all time intervals was calculated from the specimen IgA concentration, specimen volume, and the loop length during the time interval. Cumulative IgA production (,ug/cm) for each loop in each animal throughout the experiment was also determined. The difference in IgA concentration, in rate of production, and in cumulative production between the two loops in each animal were calculated for each time period.
IMMUNOHISTOLOGICAL TECHNIQUES
All biopsy specimens were mounted in Tissue-Tech II OCT Compound (Lab-Tek Products, Division of Miles Laboratories, Inc., Naperville, Illinois), snap frozen in liquid nitrogen, and stored at -20°C. Frozen sections 6 ,um thick were prepared. IgA content of crypt epithelial cells was studied in a set of frozen sections stained with fluorescein isothiocyanate conjugated (FITC) monospecific goat antirabbit alpha chain (provided by Dr John J Cebra, The Johns Hopkins University, Baltimore, Maryland). The reagent was prepared as described previously.30 In preliminary studies, serial dilutions of the reagent were tested for optimum sensitivity to the differences in crypt IgA content which were observed. The maximum dilution that showed consistent staining of the lamina propria plasma cells (1:40) was selected as the working dilution. Each set of stained slides was coded. The coded slides were ranked for IgA content of the crypt epithelial cells using a Carl Zeiss Standard RA dark field microscope with halogen quartz light source, FITC primary filter (range 460-490 nm), and Zeiss 50 secondary filter (Carl Zeiss, Inc., New York). With the ranking system the slides were arranged in order from least to most IgA content and then assigned the corresponding position number which was used for statistical analysis.
STATISTICAL ANALYSIS
For net fluid production and fluid IgA data, the mean and standard error of the mean (SEM) for comparable loops were calculated for each collection period. Mean differences between the loops and SEMs were also determined. Log mean rank and SEM were calculated for crypt IgA content at -60 and 300 minutes. Tests for statistical significance included two-tailed t test for significant difference between means based upon paired data and evaluation of 95% confidence limits as expressed by two SEMs for mean difference from zero. The signifi-cance of changes in crypt IgA with time were determined by linear regression analysis.3
Results

FLUID PRODUCTION
Net absorption was demonstrated initially in both the cholera and PBS loops, as indicated by the negative slopes of the cumulative net fluid production curves (Fig. 1) . From 90 minutes onward net fluid secretion occurred in the cholera loops, while the PBS loops continued to show net absorption or only slight net fluid secretion. Cumulative net fluid production by cholera loops was greater than PBS loops at 105, 150, and 210 minutes onward (P<0 05).
FLUID IGA CONTENT
Both cholera and PBS loops showed a consistent trend of rising fluid IgA concentrations with time, and there were no statistically significant differences between the loops (Table) . Fluid IgA production ( Fig. 2) was similar for each type of loop for the 60-minute control period preceding instillation of CT into the cholera loops. By the end of the experimental period at 300 minutes, all cholera loops had produced more IgA than the corresponding PBS loops, although the greater cumulative fluid IgA production (Table) was not significantly different from the PBS loops (P<0-20). However, during the third and fifth hours of the experiment, the rates of IgA production in the cholera loops were greater (p<0 05) than during the -60 to 0 minute baseline period (Fig. 3) . In contrast, at no time were the rates in the PBS loops significantly different from baseline. Furthermore, the mean difference in rate of IgA production between the cholera and PBS loops was significant at 300 minutes (P<0-05). Thus, the cholera loops produced IgA more rapidly during the latter part of the experiment when fluid production was increased.
CRYPT EPITHELIAL IGA CONTENT
The cholera loops consistently showed less crypt IgA at 300 minutes than the PBS loops at 300 minutes or the cholera and PBS loops at -60 minutes. In addition, mean rank of crypt epithelial IgA in the 300-minute cholera loop specimens was statistically significantly less than the other three specimens (p< 0.05 
